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Abstract

PURPOSE/OBJECTIVE(S)—To identify prognostic factors and patterns of relapse for patients
with Ewing sarcoma (ES) who underwent chemotherapy and RO resection without radiation
therapy (RT).

METHODS AND MATERIALS—We reviewed the medical records of patients who underwent
surgical resection at our institution between 2000 and 2013 for an initial diagnosis of ES. The
associations of demographic and clinical factors with local control (LC) and patient outcome were
determined by Cox regression. Time to events was measured from the time of surgery. Survival
curves were estimated by the Kaplan-Meier method and compared by the log rank test.

RESULTS—A total of 66 patients (median age 19 years, range: 4-55) met the study criteria. The
median follow-up was 5.6 years for living patients. In 43 patients (65%) for whom imaging studies
were available, the median tumor volume reduction was 73% and at least partial response (PR) by
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RECIST was achieved in 17 patients (40%). At 5 years, LC was 78%, progression-free survival
(PFS) was 59%, and overall survival (OS) was 65%. Poor histologic response (necrosis < 95%)
was an independent predictor of LC (HR=6.8, P=0.004), PFS (HR=5.2, P=0.008), and OS
(HR=5.0, P=0.008). Metastasis on presentation was also an independent predictor of LC (HR=6.3,
P=0.011), PFS (HR=6.8, P=0.002) and OS (HR=6.7, P=0.002). Radiologic PR was a predictor of
PFS (HR=0.26, P=0.012) and post-chemotherapy tumor volume was associated with OS
(HR=1.06, P=0.015). All deaths were preceded by distant relapse. Of the 8 initial local-only
relapses, 5 (63%) were soon followed by distant relapse. Predictors of poor post-recurrence
survival were time to recurrence <1 year (HR=11.5, P=0.002) and simultaneous local and distant
relapse (HR=16.8, P=0.001).

CONCLUSIONS—Histologic and radiologic response to chemotherapy were independent
predictors of outcome. Additional study is needed to determine the role of adjuvant RT for
patients who have poor histologic response after RO resection.

Introduction

The Ewing sarcoma (ES) family of tumors commonly bearing a pathognomonic EWS-FL1
translocation is the second most common bone malignancy in children and adolescents, with
an annual incidence of 200-500 cases in the United States[1,2]. With advances in
multidisciplinary care, 5-year survival rates for pediatric ES patients have improved from
50% during the period from 1983-1990 to 70% during the period from 2004-2010 [3,4].
The current standard of care combines a 5-drug chemotherapy regimen VDC/IE (vincristine,
doxorubicin, and cyclophosphamide alternating with ifosfamide and etoposide) and local
control comprising surgery and/or radiation therapy (RT)[5,6]. In the United States, surgery
is generally favored for initial local therapy[7], with adjuvant RT typically reserved for
cases with positive microscopic margins (R1 resection) and excluded if clear margins are
obtained (RO resection)[8].

Prior studies have shown that overt metastases at presentation and poor histologic response
to induction chemotherapy are indicators of poor prognosis in terms of disease progression
and overall survival (OS)[9-11]. The goal of this study was to identify prognostic factors for
disease outcomes and patterns of relapse in patients with ES who underwent neoadjuvant
chemotherapy and successful RO resection without adjuvant RT. The results of this study
would then serve as hypothesis generating for future investigations of appropriate timepoints
for delivering RT.

Materials and Methods

Patient selection

The study was approved by the local Institutional Review Board, and the informed consent
requirement was waived. Medical records were retrospectively reviewed for all ES patients
entered into the institutional cancer registry for the years 2000-2013. Patients were eligible
for the study if they underwent an RO surgical resection at our institution for an initial
diagnosis of ES and had pathology material available for review. RO resection was defined
as no viable or necrotic tumor on inked margins. The data collected included patient age and
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sex, tumor location (extremity versus central), presence or absence of metastasis at
diagnosis, neoadjuvant and adjuvant chemotherapy regimens received and their durations,
pre-chemotherapy and pre-surgical imaging studies, surgical pathology reports, follow-up
imaging studies, and patient outcome. Patients were excluded if they had positive surgical
margins, presented with recurrent disease, or received neoadjuvant, definitive, or adjuvant
RT. Institutional practice generally reserved adjuvant RT for patients with positive surgical
margins.

Chemotherapy

The neoadjuvant chemotherapy regimens were grouped into three categories: high-dose
VDC (vincristine, doxorubicin, and cyclophosphamide); VIDE (vincristine, ifosfamide,
doxorubicin, and etoposide); and alternating VDC/IE. Postoperative chemotherapy was
given at the discretion of the medical oncologist, and was most often a continuation of the
induction chemotherapy regimen (47%) or high-dose ifosfamide with or without etoposide
(29%).

Radiologic imaging

Magnetic resonance images (MRI) or computed tomography scans (CT) of the primary
tumor taken after induction chemotherapy and before surgery were reviewed by a staff
radiologist (AM). A one-dimensional tumor size was determined by the single longest of the
superior-inferior (SI), anterior-posterior (AP), and transverse (LR) measurements. A three-
dimensional volume was calculated by approximating the tumor as an ellipsoid, measured
8147 x SI x AP x LR- Patients whose images were analog, consisted only of outside
imaging reports without corresponding digital imaging files, or were imported from an
outside institution and incorrectly calibrated were excluded from the analysis of imaging
studies. Radiologic response was assessed by both relative three-dimensional volumetric
reduction and at least partial response (PR) by Response Evaluation Criteria in Solid Tumors
(RECIST), defined as at least a 30% decrease in one-dimensional tumor size[12].

Pathology review

The pathology reports and available slides were reviewed by one pathologist (WLW) to
confirm the histologic diagnosis and extent of tumor necrosis. Molecular confirmation of ES
diagnosis by fluorescence in situ hybridization (FISH) or reverse-transcriptase polymerase
chain reaction (RT-PCR) was noted. Tumor necrosis was determined by mapping the
specimen onto a grid and averaging the percentage of necrotic cells in each section. Cases
for which the diagnosis was not certain by histology and that were without molecular
confirmation were excluded. Histologic response was defined as good if tumor necrosis was
>95% and poor if tumor necrosis was <95%. Only patients with both clear soft tissue and
bone margins were included.

Statistical analysis

Correlation between radiologic and histologic response was assessed by Spearman
correlation. Other predictors of good histologic response were assessed by binary logistic
regression. Proportions were compared with the Fisher exact test. A two-sided P-value of

Int J Radiat Oncol Biol Phys. Author manuscript; available in PMC 2016 June 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Pan et al.

Results

Page 4

<0.05 was deemed significant. Statistical analysis was performed using Spotfire S+ software
v8.2 (TIBCO, Boston, MA).

Post-relapse survival (PRS) was measured from the time of initial recurrence. As the study
cohort was defined by the event of an RO surgical resection, the time to all other events was
measured from the time of post-chemotherapy surgical resection. Patients who underwent
amputation were excluded from local control (LC) analysis. Clinic notes and the social
security death index were used to determine OS, and progression-free survival (PFS) was
defined as the absence of local relapse (LR) and distant relapse (DR). LC, PFS, OS, and
PRS were estimated by Kaplan-Meier analysis, and 95% confidence intervals (Cls) were
calculated. Only the initial relapse was included in Kaplan-Meier analysis; an initial
simultaneous LR and DR was scored for both events. Subsequent relapse events were
recorded to describe patterns of failure. Factors associated with event outcomes were
determined by Cox regression, and Kaplan-Meier curves were compared by the log rank
test. The influence of LC on OS was evaluated as a time-varying covariate in Cox
regression. Continuous variables considered in Cox regression that had significant outliers
as identified by boxplot were analyzed as categorical variables compared to the median
value. A multivariate analysis (MVA) was performed to identify variables associated with
outcomes while adjusting for confounding by other study factors. Due to the number of
variables compared to the dataset size, covariates for the MVVA were screened based on a
P<0.20 on univariate analysis (UVA). All patients who died had either LR or DR, so
competing risks analysis was not performed and PFS was the same as event-free survival
(EFS).

Patient characteristics

A total of 66 patients met the study inclusion criteria, with patient and disease characteristics
shown in Table 1. Of the remaining 249 patients in the ES registry, the most common
reasons for exclusion were presentation for recurrent disease (32%), neoadjuvant, definitive,
or adjuvant RT to the primary site (28%), or management of the primary site at an outside
hospital prior to presentation at our cancer center (24%). Additional exclusions included 7
patients based on pathology review and 6 patients due to positive surgical margins. Median
follow-up duration was 3.6 years (range: 0.3-13.7 years) for all patients and 5.6 years
(range: 0.5-13.7 years) for living patients.

Radiologic and histologic responses to chemotherapy

Radiologic and histologic responses are shown in Table 1. Pre-chemotherapy imaging was
available for review for 43 patients (65%). Seventeen patients (40%) had PR by RECIST
and good histologic response was seen in 39 patients (58%). The 25 surgical specimens that
were not molecularly confirmed were included as morphologically and
immunohistochemically compatible with ES. No correlation was found between the
volumetric and histologic responses to chemotherapy (r=0.02, 95% CI: —0.28 to 0.32,
P=0.91). None of the analyzed factors was associated significantly with histologic response,
including sex, age, tumor location, metastasis, initial tumor size and volume, chemotherapy
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regimen and duration, pre-operative tumor size and volume, and volumetric response to
chemotherapy.

Outcomes analysis

Kaplan-Meier survival curves for the entire study population are shown in Supplemental
Figure 1. The 2- and 5-year LC rates were both 78% (95% CI: 66-89%). The 2- and 5-year
OS rates were 79% (95% CI: 69-90%) and 65% (95% CI: 52-77%), respectively. The 2-
and 5-year PFS rates were both 58% (95% Cl: 46-71%).

Detailed results of the UVA and MVA performed to identify factors associated with disease
outcomes are listed in Table 2 and Table 3. Five patients (8%) underwent amputation and
were excluded from LC analysis. On UVA, good histologic response, metastasis on
presentation, and initial tumor volume were predictive of LC. On MVA, good histologic
response and metastasis on presentation remained independent predictors. The 2-year LC
rates were 91% (95% CI: 81-100%) for patients with good histologic response and 56%
(95% ClI: 32—78%) for those with poor histologic response (P=0.003) (Figure 1A). For the
53 patients with non-metastatic disease, an initial LR was seen in 1 of 32 patients (3%) with
good histologic response and 8 of 21 patients (38%) with poor histologic response
(P=0.001).

Factors associated with poorer PFS on UVA included older age, metastasis at presentation,
and poor histologic response to induction chemotherapy. The 2-year PFS of 71% (95% ClI:
48-93%) for patients with at least PR by RECIST was not significantly different than that of
the no-response group (50%; 95% CI: 30-70%) by the log rank test (P=0.12) (Figure 1B).
However, radiologic response by RECIST became an independent predictor when controlled
for metastasis at presentation and histologic response on MVA. The 2-year PFS rates for
good vs poor histologic response were 74% (95% Cl: 60-88%) vs 36% (95% CI: 18-55%)
(P=0.003, Figure 1C) and for localized vs metastatic disease were 66% (95% CI: 53-79%)
vs 11% (95% CI: 0-33%) (P<0.001).

Independent predictors of OS were histologic response, metastasis at presentation, and post-
chemotherapy tumor volume. Increased patient age was associated with poor prognosis on
UVA but was not statistically significant on MVA. Rates of OS at 5 years was 76% (95%
Cl: 62-91%) vs 48% (95% CI: 27-68%) (P=0.013, Figure 1D) based on histologic response
and 74% (95% Cl: 62-87%) vs 11% (95% CI: 0-32%) (P<0.001) based on metastasis at
presentation.

Patterns of relapse

All events were plotted on a single chart (Figure 2). The median time to initial relapse was
0.7 years (range: 0.1-7.3) after surgery. All but one initial recurrence event (96%) occurred
within 2 years of surgery; that DR occurred at 7.3 years. All but one of the LR events (93%)
occurred within 2 years of surgery; that LR occurred at 6.1 years after an initial DR at 1.1
years. All recorded death events were within 4 years of surgery. The hazard ratio (HR) for
LR on OS was 12.7 (95% CI: 5.2-31.1, P<0.001) on UVA and 9.2 (95% CI: 3.6-23.2,
P<0.001) after adjustment for metastasis and histologic response. As all deceased patients
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had DR prior to death, an HR was not computable, implicating DR as the primary driver of
Os.

The patterns of relapse and local salvage therapies are listed in Table 4. Of the 28 patients
with recurrent disease, the initial recurrence was most often distant only (57%), followed by
local only (29%) and both distant and local (14%). A total of 12 initial LR events were
observed (8 LR-only and 4 simultaneous LR and DR). Of the 8 patients with initial LR-only,
5 (63%) subsequently had DR, most within 1 year of LR. Salvage therapy for initial LR was
evenly divided between surgery only with amputation, surgery followed by RT (45-60 Gy),
or RT only (40-55.8 Gy).

The median PRS was 1.5 years, with a 2-year PRS of 28% (95% CI: 9-46%) and a 5-year
PRS of 12% (95% CI: 0-27%) (Supplemental Figure 2A). On UVA, PRS was not associated
with patient age, tumor location, initial tumor size, radiologic response by RECIST or
volumetric reduction, or histologic response. The type of local salvage therapy was not
associated with PRS when applied to all recurrences or to the subset with initial LR. The
only independent factors associated with worse PRS were initial simultaneous LR and DR
and shorter time to recurrence (Table 3). The 2-year PRS for patients who experienced
recurrence less than 1 year after surgery was 6% (95% CI: 0-17%), while it was 88% (95%
Cl: 64-100%) in patients who experienced later recurrence (P=0.001, Supplemental Figure
2B). For the 12 patients with initial LR, the median post-LR survival was 1.2 years, with 1-
year survival of 64% (95% CI: 35-93%) and a 2-year survival of 14% (95% ClI: 0-39%)
(Supplemental Figure 2C).

Discussion

Our first key finding was that disease progression occurred within 2 years of surgery in a
predominantly distant pattern, including after initial local-only recurrence, and a strong
association was found between DR and death. Consistent with prior reports[10,11,13,14],
our study validated that poor histologic response, poor radiologic response, and metastasis
on presentation predicted worse outcomes.

The most consistently described prognostic factors in ES are metastasis at
presentation[13,14] and histologic response to chemotherapy. Early studies graded the
histologic response as macroscopic, microscopic, or no viable tumor present[9,11,15], while
later studies characterized the response as a percentage of tumor necrosis, using 5% or 10%
remaining viable tumor as the cutoff between poor and good response[10,16,17]. Patients
whose tumor expressed the non-Typel EWS-FLI1 fusion oncogene previously also had a
poorer prognosis, but this disparity has been eliminated with intensified treatment
protocols[18]. Our results were consistent with the literature, with overt metastatic
presentation and tumor necrosis <95% each independently conferring an approximately 7- or
6-fold risk of disease progression, respectively, and a 7- or 5-fold risk of death, respectively,
despite RO resection. Even with an apparently localized presentation, ES is considered a
systemic disease, as evinced by the relapse rate of up to 90% when ES was treated with local
therapy alone[19,20]. A poor histologic response is suggestive of resistant disease in which
initial subclinical micrometastasis eventually progresses to overt metastasis.
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Prior investigations have sought to identify radiologic response as either a proxy of
histologic response or an independent predictor of outcome. Early reports of initial tumor
volume as a prognostic factor were conflicting[15,17], while a study that examined
volumetric response to therapy found soft tissue reduction <50% to denote poor
prognosis[10]. Functional imaging such as positron emission tomography (PET) was studied
with more promising results. In a series of 36 patients, absolute value of standard uptake
value (SUV) of PET tracer after neoadjuvant chemotherapy was predictive of PFS[21], and
a study of 14 patients demonstrated a correlation between the relative change in SUV and
histologic response[22]. In our study, there was no correlation between radiologic response
and histologic response, but different radiologic measures were associated with disease
outcomes. In particular, small tumor size trended toward association with LC, PR (or better)
by RECIST was an independent predictor of DR and PFS, and post-chemotherapy tumor
volume was inversely correlated with OS. These radiologic measures have logical biological
correlates of initial disease burden, chemotherapy sensitivity, and residual post-
chemotherapy disease burden, respectively.

In our study cohort, all but one disease recurrence occurred within 2 years, with a 12-fold
risk of death if relapse occurred less than 1 year after surgery. Importantly, systemic disease
control was the primary driver of OS, as all deaths were preceded by DR. Our findings of a
predominantly distant initial relapse pattern and poorer prognosis for patients with
simultaneous LR and DR and shorter time to relapse are similar to a prior report of 71 cases
of recurrent ES[23]. However, the prior study showed better PRS for patients who
underwent salvage surgery, which was not observed in the current study. This may be due to
differences in RT dose, as recurrences treated with RT in the current study received <40 Gy,
while the prior study had 5 of 13 recurrences receiving <35 Gy and overlapping PRS Cls for
>35 Gy of RT and surgery[24].

Recently completed prospective chemotherapy trials have investigated the effect of
treatment intensification on ES. While dose-intensified VDC/IE did not improve overall
outcome[25], interval-compressed VDC/IE increased EFS without additional treatment
toxicity in pediatric cases[6]. Ongoing investigations of additional chemotherapy options
include combining vincristine, topotecan, and cyclophosphamide (VTC) with the standard
VDCI/IE regimen (COG-AEWS1031) and using high-dose consolidation chemotherapy with
busulfan and melphalan with autologous peripheral stem cell transplantation (Euro-EWING
99). In addition to these efforts to maximize the delivery of cytotoxic chemotherapy, other
studies have investigated the role of biologically targeted therapies. Early clinical trials of
inhibitors of insulin growth factor-1 receptor and mammalian target of rapamycin have
shown promising results[26], and preclinical investigations of antagonists of EWS-FLI1
fusion protein are underway[27].

While the cooperative group ES trials have sought to primarily answer chemotherapy
questions, the role of RT in ES has evolved through the combination of secondary analyses,
retrospective series, and expert opinion. Surgery and RT have both been options for initial
LC of ES, but it was unclear if historically better LC rates with surgery were attributable to
selection bias. A recent comparative evaluation demonstrated a 2.4-fold increased risk of LR
with RT when controlled for other risk factors, but was unable to take into account margin
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status, radiologic response, and histologic response[7]. The study also found no difference in
EFS or OS by LC method, underscoring the importance of systemic therapies for long-term
outcomes.

The next question, then, is the role of adjuvant RT after RO resection, particularly in the case
of poor histologic response, as our study showed 2-year LC rates of 91% vs 56% based on
this factor. Adjuvant RT was recommended but not always administered for poor histologic
response in prior European Intergroup Cooperative Ewing Sarcoma Study (EICESS) trials.
A review of EICESS results showed that the LR rate decreased from 12% (3 of 25 patients)
to 6% (3 of 59 patients) when postoperative RT was added to wide resection in patients with
poor histologic response[28]. Separately, a review of the combined surgery and RT
experience of 39 patients at a single institution revealed a 5-year LC rate of 89% that was
not significantly altered by histologic response[29]. These results suggest that adjuvant RT
may obviate the disadvantage of poor histologic response in LC outcomes.

While we found a 9-fold increased risk of death and a median survival of 1 year after LR, it
is difficult to separate the effects of LR and DR in our study, as 9 of 12 patients with LR
also developed simultaneous or subsequent DR. The overall pattern of relapse with all
deaths preceded by DR suggest that the potential benefit of adjuvant RT must be balanced
with the expense of delaying systemic therapy, which we recommend be discussed in a
multidisciplinary tumor board. The current COG-AEWS1031 trial guidelines omit adjuvant
RT if adequate surgical margins are obtained, regardless of degree of tumor necrosis. The
primary rationale for this approach is to prioritize consolidative chemotherapy to address
micrometastatic disease. Another concern is to minimize the risk of RT-related toxic effects,
including secondary malignancy, previously estimated at about 9% over 20 years and related
to dose [30].

A final scenario in which to consider RT is at the time of local recurrence. Our results show
that initial LRs are often closely followed by DR. Furthermore, patients with initial
recurrence less than 1 year after surgery had particularly poor outcomes. In these situations,
RT might be favored over surgery for salvage therapy with the benefits of avoiding an
invasive procedure in the presence of likely soon-to-be declared micrometastatic disease and
removing the risk of postsurgical infection that can potentially delay the administration of
chemotherapy needed to blunt the growth of multifocal metastases.

Comparison of the patient outcomes from this study with cooperative group trials is limited
by differences in patient and treatment characteristics. The current study had a median
patient age of 19 and included metastatic presentation (15%) and treatment with adjuvant
high-dose ifosfamide [31,32]. In contrast, the AEWS0031 study was limited to localized
presentations and had only 12% of patients aged =18[6]. With prior studies showing 5-year
EFS of 43-47% for adult patients and 70-72% for pediatric patients[6,33], our 5-year PFS
of 58% is comparable based on patient age distribution. Interestingly, among our 53
localized presentations, the incidence of 7 initial LR-only events (13%) is higher than the 7—
8% in the two treatment arms of AEWSO0031. Similar to prior reports [34], our study also
included LR when it occurred simultaneously with initial DR for a total of 9 LR events
(17%) among localized presentations.
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Additional limitations to this study include its retrospective nature and associated biases.
The sample size is relatively modest and there may be selection bias for patients who
presented to our tertiary cancer center and for those who had available imaging to review.
While all patients underwent RO resection, the margin distance was not routinely recorded,
which precluded an analysis of the effect of close margins. We await the results of COG-
AEWS1031, as many of its secondary aims overlap with the questions of this study,
including the prognostic values of initial tumor size, histologic response, PET response, and
surgical margin status.

In conclusion, histologic response, radiologic response, and metastatic presentation are
independent predictors of outcome in ES patients after RO resection. The utility of adjuvant
RT to improve LC after poor histologic response requires further study.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Summary

This retrospective review of 66 patients treated with chemotherapy and surgery without
radiation for Ewing sarcoma identified histologic response, radiologic response, and
metastatic presentation as independent predictors of outcome. All deaths were preceded
by distant failure, and initial local-only failures were often soon followed by distant
failure. Additional study is needed to determine the role of adjuvant radiation for patients
who have poor histologic response after RO resection.
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A plot of disease outcome events in 66 patients with Ewing sarcoma treated with
chemotherapy and RO resection with accompanying heat map showing corresponding

prognostic factor status.
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Baseline patient, tumor, and treatment characteristics (N=66)

Characteristic No.
Median age, years 19
Sex

Male 49
Female 17
Tumor type

Bone 51
Extraosseous 4
Chest wall 11

Tumor location

Central 33
Extremity 33
Metastasis at presentation 10

Pre-chemotherapy imaging (N=43)

MRI 37
CT 6
Median longest dimension, cm 10
Median volume, cm?3 144

Neoadjuvant chemotherapy

Number of cycles 6
VvDC 13
VIDE 30
VDC/IE 23

Post-chemotherapy imaging (N=51)

MRI 45
CT scan 6
Median longest dimension, cm 6.6
Median volume, cm? 32

Radiologic response (N=43)

Partial response by RECIST 17
Median volume reduction, % 73%
Pathology

Molecular confirmation 41
Median necrosis extent 98%

(Range)/%
(4-55)

74%
26%

7%
6%
17%

50%

50%

15%

65%

56%

9%
(5.1-17.3)
(11-1149)

(2-17)
20%

45%

35%

7%

68%

9%
(2.2-16.3)
(1-768)

40%
(~139-99%)

62%
(10-100%)

Table 1

Page 15

VDC: vincristine, doxorubicin, cyclophosphamide; VIDE: doxorubicin and ifosfamide with or without vincristine and etoposide; VDC/IE: VDC

alternating with ifosfamide with or without etoposide; MRI: magnetic resonance imaging; CT: computed tomography; RECIST: Response

Evaluation Criteria in Solid Tumors.
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Multivariate analysis by Cox regression of factors associated with disease outcomes in patients with ES

Table 3

treated with neoadjuvant chemotherapy and RO resection

Covariate

Local control (12 events)

Necrosis < 95%

Metastasis at presentation

Distant control (20 events)
Metastasis at presentation

Necrosis < 95%

PR by RECIST

Progression-free survival (28 events)
Necrosis < 95%

Metastasis at presentation

PR by RECIST

Post-relapse survival (21 events)
Simultaneous local and distant failure
Recurrence <1 year after surgery
Overall survival (21 events)
Metastasis at presentation

Necrosis < 95%

Post-chemotherapy tumor volume, per 10 cm3

HR

6.85
6.34

9.52
5.24
0.21

5.92
6.86
0.26

16.8
115

6.75
5.05
1.06

95% ClI

1.82-25.6
1.52-26.4

2.64-34.4
1.54-17.9
0.05-0.80

2.07-16.9
2.08-22.7
0.09-0.74

3.41-82.9
2.52-52.2

2.05-22.3
1.54-16.7
1.01-1.10

=]

0.004
0.011

0.001
0.008
0.022

0.001
0.002
0.012

0.001
0.002

0.002
0.008
0.015

HR: hazard ratio; Cl: confidence interval; PR: Partial response; RECIST: Response Evaluation Criteria in Solid Tumors

Int J Radiat Oncol Biol Phys. Author manuscript; available in PMC 2016 June 01.

Page 17



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Pan et al.

Table 4
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Patterns of initial and subsequent relapse in patients with ES treated with chemotherapy and RO resection

(N=66).

Characteristic ~ Local (N=8)

Time to recurrence, years

Median 0.8
Range 0.4-1.3
Salvage local therapy
Surgery alone 2 (25%)
RT alone 3 (38%)
Surgery + RT 3 (38%)
Second relapse

Local -
Distant 5 (63%)
Time to second relapse, years
Median 0.5
Range 0.2-1.9

Distant (N=16)

0.6
0.2-7.3

3 (19%)

11
0.2-5.0

Both (N=4)

0.5
0.1-1.0

2 (50%)
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